This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



•j BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 



BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 




As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



. * 2003002974 A 



Page 1 of 1 




(11) Publication number: 



200: 



Generated Document. 



PATENT ABSTRACTS OF JAPAN 



(51) Intl. CI.: C08G 77/46 H01B 1/06 H01« 
6/18 HOI M 10/40 



(71) Applicant: CfflSSO CORP 

(72) Inventor: IWATANI KEIZO 

YOZA AKIRA 
OIKAWA HISAO 
YAMAMOTO YASUHIR 

(74) Representative: 



(21) Application number: 2001188321 

(22) Application date: 21.06.01 



(30) Priority: 

(43) Date of application 
publication: 

(84) Designated contracting 
states: 



08.01.03 



(54) POLYETHYLENE OXIDE 
GROUP-CONTAINING 
POLYSILOXANE CROSS- 
LINKED PRODUCT AND 
POLYMER SOLD3 
ELECTROLYTE 
(57) Abstract: 



PROBLEM TO BE SOLVED: To 
provide a polymer solid electrolyte 
which has high ion conductivity even 
in a solvent-free system and has 
excellent mechanical strengths. 

SOLUTION: In the polysiloxane 
cross-linked product, structural unit 
comprising a tri-functional silicon- 
having polysiloxane are bound to 
structural units comprising a 
compound having oxyethylene units as 
repeating units. The polymer solid 
electrolyte comprises the polysiloxane 
cross-linked product and a lithium salt. 

COPYRIGHT: (C)2003,JPO 



https://www.delphion.com/cgi-bin/viewpat.cmd/JP23002974A2 



5/21/2003 



POLYETHYLENE OXIDE GROUP-CONTAINING POLYSILOXANE CROSS- LINK... Page 1 of ; 




Th e Delphion Integrated View 



Get Now: More choices. 
View: 1NPADOC | Jump to: [Top" 



Tools: Add to Work File: j Create new Wo 



STitle: 



^Country: 
#Kind: 

^Inventor: 



^Assignee: 



^Published /Filed: 

^Application 
Number 
f IPC Code 

^Priority Number 
^Abstract 



•n i •- 



^Family: 

bother Abstract 
Info: 



SSS™ 1 ™ 0XIDE GROUP-CONTAINING 
aKTROLTO KED PR0DUCT AND POLYMER SOLII 

JP Japan 

A2 Document Laid open to Public inspection i 

IWATANI KEIZO; 
YOZA AKIRA; 
OIKAWA HISAO; 
YAMAMOTO YASUHIRO; 

CHISSO CORP 

News, P rofile s . Stocks anri M nro abou t this com pany 
2003-01-08/2001-06-21 
JP2001 000188321 

co8G7ZM6i HoiBj/Q6i mmmz^mMmsimMjomi 

2001 -06-2 1 JP2001 0001 88321 

PROBLEM TO BE SOLVED: To provide a polymer solid 
electrolyte which has high ion conductivity even in a solvent-free 
y 2o m ,f-?,l has excellent mechanical strengths 
SOLUTION: In the polysiloxane cross-linked product structural 
unit composing a tri-functional silicon-having polysiloxane are 
bound to structural units comprising a compoEnd^ having 
oxyethylene units as repeating units. The polymer solid electrolvte 

None 

CHEMABS 138(06)074288Q 




ominate 



this for the ttallflry 

O 1 99 7. 2M3 „^ ResMrd , Subscflpfcns , ^ ^ f w s Condifas ( s b ^ 



I Contac 



https://www.delphion.com/details?pn=JP23002974A2 



5/21/2003 



* Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2003-002974 
(43)Date of publication of application : 08.01.2003 



( 51 ) lntU - H01B 1/06 

H01G 9/028 

H01M 6/18 

H01M 10/40 



(21) Application number : 2001-188321 (71)Applicant : CHISSO CORP 

(22) Date of filing: 21.06.2001 (72)lnventor : IWATANI KEIZO 

YOZAAKIRA 
OIKAWA HISAO 
YAMAMOTO YASUHIRO 



(54) POLYETHYLENE OXIDE GROUP-CONTAINING POLYSILOXANE CROSS- LINKED 
PRODUCT AND POLYMER SOLID ELECTROLYTE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer solid electrolyte which has high ion 
conductivity even in a solvent-free system and has excellent mechanical strengths. 
SOLUTION: In the polysiloxane cross-linked product, structural unit comprising a tri-functional 
silicon-having polysiloxane are bound to structural units comprising a compound having 
oxyethylene units as repeating units. The polymer solid electrolyte comprises the polysiloxane 
cross-linked product and a lithium salt. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

http://wwwl .ipdl.jpo.go.jp/PAl/result/detail/main/wAAAa2 1 170DA41 5002974P 1 .htm 5/23/2003 



Searching PAJ — ^— 

Page 2 of 2 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



httpV/wwwl.ipdljpo.goj^Al/result/de^ 



5/23/2003 



Page 1 of 1 



(WB*mmt up> <i2> & $3 J$ ft & & (a> <h>i«kwbw»% 

#892003-2974 
(P2003 -2974A) 



(43>£«H ^615^1^8 9(2003.1.8) 



(MsratCL 
C 0 8 C 77/46 
HOIB 1/06 
HOIG 9/028 
HOIM $/18 
10/40 


XimIJ JUL 


F I 7~«~> 
C 0 8 G 77/48 4 J 035 

• f Ann 1 IM A C A* <5 f\ 1 

HOIB 1/w A 5 G 3 0 1 
HOIM 6/18 E 5 H 0 2 4 
(0/40 B 6H0 2 9 
HOIG 9/02 3S1G 
*»* SW»W*8 OL (ft B 10 S»JtEft< 


<2l>«g»# 


ffi&QOJ - 18832K P2001 - 188321) 


(71)ttJ8A 000002071 








<22>JUBB 


**13^6^21B(2001.eL21) 
























































*5SAtt«JR8t*iJrl>J 









(54) mmm) xvxru>***mift*»*sB^>mm**if6ittwmm 



(57) tS«j] 
£4. 



http://www6jpdljpo.gojp/Tolaijitu/tjcontenttms.ipdl?N000()=21&^ 5/23/2003 



Page 1 of 1 



(2) 



£882 00 3-297 4 



mm*<omm 



* (MOM ! J #V^a^>StwM>tx < 1 ) 

^asEws^-c^c^^^iT*, issues 



<1) 



20 



£l?lJUJb®Bft % rtfOSfctil. p 1*4-600* 
Y 2 -{OC 2 H 4 ) q2 -0-Y 3 

(*K Y* *J:tfY' *«*^&£oTJ^i*2- 

[H#3g4] q 2**3-1 5 T?£*C 

o. 2-0. sx'&zxsuita&zhz^zctmWi 
tS*W2-4<^H^rn^i3i^Eis<5>^ , jvD 

JBB. 

[fc«^l*»*gffl] 
[ooo 1 ] 

[0002] 

»4SdmS*s©^ t «3Mb3WK£5£. aftfc$i£*±r 
ZriH±LX. ± u-JZtf y v 

x * u > * * > k^<dx - t^wr* y s n 



40 



ao [ts#»3] z#s (2) T*sft*gt'££c££# 

UtZ] 



(2) 

[0003] wc, *y>n+i^>^^fcflic^cs» 

TV4 0 S&K. Ky^n^>(T)#fs^^^a+^ 

&m<?xm±Lxmmv&z 0 ei@^4-5 6oo2^ 
^aec#yi/nt^>i^yx-^^ya-^i(y 

- 2 3 3 2 4 3 ^l£*gtc*?*tf * ^S«W«ft*KS 
^t*^*^^^yvp^lf>ix^+vS$:Wt* ^> 

[0004] 

>m&mjmfi>ti?£mfttc\tMr>x<,>tt\,><> b*>*>e 
hZ'Zx'tbz&ttmmgm * c t * 

[0005] 

S».o*y^D+if>i^y**^x^u>ax^ 



30 



http://www6.ipdljpo.gojp/tjcontenttrnsj 5/23/2003 



Page 1 of 1 



(3) 



#682003-2974 



[0006] < 1 > 3£6tttW£«:?rr fctfyS'P* 



* (2 > *y S'ott^sstsf&fca; ( i > r&«**»**a/« 

©#yva*-tf->3«i3fc. 
Hb3] 



<1) 



«8»2-2 0©7^+U>-C«)0 > zocp^sstc^a 10 
2-2O0T*tU>«rS-reSr*O, Rli££»l 

£Lt 1 BLbOKft. rttO*fclil. p 1*4 -6 0©* 
Y 2 -( OC2H 4 ^-O-Y 3 

(a*, y* 4s<«xy' «*n^y>fiur;s»»2- 

2 0©T^*b>. q2«llJLh<J!«E»-CJb*. ) 
(4.) q 2**3-1 5 t , **C£&#a£*.|>. 
( 3 ) T%K.8&<D# y * -y >SS»f*. 
<5> niaiCWfiw!*, 2m/ <n+2m) 2-- 20 

Kie < 2 ) - < 4 > m cx»m*> i flKsa©* y vd 
( 5 > mm*TM» i mctmo* y •> a 

(7) rJ»l-C*aci £#8* USB <2> - 

( 5 > jgM>rtiif> i stciea©* if f a 

ft. 

<8)pffi (i ) - <7> w*>?tii>>iT8u:$ii&»* 30 



[0007] 

[«?&©**&©#!»] *%^tc*jw*#y vatt>->jR 

*>x? u>*»o jg^tti tsrirr6ffcdtt£*tt 
£3tfrtt*#yvfl**>£»#'c** <> e©#yv 

[000 8] SttMiWftCttl/. Si-HS*?rr 

r<>j:t». j:<»&ntv*«±or« % -sets i 

* . H, . O, . <n^4*fcl*5©t©*H3|*>nri' 

4. > t?*s*i*v;u-fe^***if>*j*»j, */ccn so 



siS&'C&o'C. n+2 m= pc*i, ) 

(3) Z**<2) x&st\i>&v*>t>ct&ftm? 
h. he (2) «K:aaai©#y^D 
Ub4] 

(2) 

fe©/kS-«W>S i -H3©-&*fc«£&£S i -O- 
SiR, -HS<R«, a$»l-6©7A**£*5i 

[0009] at«, iiawezjntetwvftftfiti 

•r*fc#MW«Sg£ *,rfi < «>©r-a mar. # y 
x? i/ > y y a- ju^t y ax-? A^adiKx y 

JS^^Wt/^y^+Vx^l/^i^ h*Strtb6fci 

u-ctfc, mar. ► y*^ir>yy3-Ary*^** 
x-tmu, h yx^i^yya-^^fcrxA-x-?- 
jb. hyx^pvyya-Ary^x^ix-y-*, * 
y x? u > y y 3-4,7 y * *x-? ^Kftaastf 

I o o i o ] t FDvy*fbJsfi;K:ffl(,>6n*stt?sii 
itrii, mar. »^x>, ff?tKP7?>(T 

HF> *t£-J»$lf&ft4. *fc, bKavyjUftMNU 

urn iM.cr. e&ftstt. Ji^^-Mt^ta. oi> 
$Afb#*!*wf>ft*. 

[ooin ^imoi^emtt. ±K©#y 

y ^ Aa©E^*^i^KK« s*%* feo-cwatt' 
/i*. mi*. *y^a*-y->ai»*£y?e>AS*wa 

fca+rfc-tea^L-, *©fit «E. ISIttTCStSiS 

natt^. Miter, thf. !>jf*****Ts f. r 
[0012] y^fiSibrii, s^s*s(B^(c 

rtJ:<, m<*. LiF. L»C1. Li Br. Li 
I. L i C I 0, , L i BF« , L i PFe , Li As 
F« . L i CF, SO, . Li N (CF, SO, ) , , 
LiN (C, F» SO, > , **J:PLiC (CF, SO 



http://www6Jpdljpo.gojp/tjcontenttrnsipdl?N000^ 5/23/2003 



Page 1 of 1 



(4) 



[0013] 

i». 

<*»fo^«Mh)«, > | 0()llLBl5Q , 
**-**0- 803 nr. ¥*}1H-&3 0ow)x* 

^»*C4tW8l/fca. 40 0Pa«DSBEr 120 

«S**PS14T*. 
I00l4]*jjj«i 

SttO. 05fc«jt 9fc . L.CIO. 5. 98xi 

o- «r*THF*r^fta d o*m, 4oop*«>* 
rooiej 1 . 

A^^Ax-^ie. 92,?, M>x*u>y.j 3 _ 
tFuvo**> 5 . OO^Si-mctfLSOp 

oopa^r, i3oxvusm^ox m& 

•^Hr /Co 

[00l7Jtt«fWl 



#192 0 03-2974 



**SET. 100rt»3«§fiM»<,, THF€-&£tc»£ 

B&ftlS$&iffH hD>tU?S 1 - 12 8 7) 
V. £»<l>attft*WlHz^2MHz. Sg3 0«C> 

10 f 0 0 1 5 J |^te«2 

*f ♦-H^»9»/fc. Cft*. a&WAMNM:,* 
*KWE«r#6«HW«*<,*. »C4 00P«© 
*ET. I3 01CT«U,. m««>? ***tfMU, 
fc. fWOfe?*AA*6iW2mBxa»5 nill<! « 

22?S U *^ 3 - wi * 

OOft^*?^**,,^ (9S98mN*AB 

±19- 6mNO»S«|TC>TMAMl*jnerft 
. 0 1 H z > . ®9tt*©S^ (^g* 

(39. 2mN>, t^^s, TMAiSNS* 

• ***«Hfr«. »6*w:iftt***2(cm 

-^JHSffig) }/( (TMA»«)/( 

>J*Stft0. 0 5(Cft«Jf><c. 0. 0116,© 
LiClO.*THF«r*-tt«ALfc», 4 OOP 

'^WHMS^Mf <v- 9 h a^ttSJs 1-128 

l00l$.]ttCtH2 



5/23/2003 



Page 1 of 1 



(5) *$KJ2003-2974 
7 s 
MZ>B®tmft ft £S T M A 1 0 0 £ m>T • **fi«2 * [0019] 

&*nfc»tt$**2K*t,fc, * 



<gi> 













i- s*icr s 



[«2] 

<«2> 





sweet* 




38ffc$(MPa) 




O. 20 



10020] * 



<5i)mt ,ci / as9£^ F I t-7^K ) 

H0 1G 3 3 1H 

C72)«B* ill* F5?~^(#^> 4J035 BA04 CA021 CA141 CA08 

HiSUI|J|tttK$ftMS*)ll5 ~ 1 * * V GB05 HM1 L620 

»5C^ttS«W»Krt 5C3(tt OX* 

5H024 FF21 
5H029 AM16 EJL2 HKE 



http://www6ipdljpo.gojp/tjcontenttms.ipdl?N0000=21&^ 5/23/2003 



Page 1 of 1 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

ire^ly° CUment ^ ^ * COm ^ So ** translation may not reflect the original 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[CIaim(s)] 



[Claim 1] The polysiloxane bridge formation object characterized by combining the structural unit 
which consists of a polysiloxane which has 3 functionality silicon, and the struSSSfXT 
consists of a compound which repeats oxyethylene and it has as aunit 

[Claim 2] The polysiloxane bridge formation object according to claim 1 characterized by being the 

fo°i\f). m ^ smra 

[Formula 1] 

(x-<OC 2 H, V 0- Y .-) i|( - 2 -, m ((-^-so* (1) 

PC .is the alkyl of carbon numbers 1-6 among a formula, Yl is the alkylene of oarbon numbers 2-20 Z 
[Formula 2] 

^-(OC^-O-Y 3 (2) 

i^enpn Y3 ' ^ f^T ° f Carb0n DBob,n 2 " 20 ^ * » one or more integers 
mdependently among a formula, respectively.) 

[Claim 4] The polysiloxane bridge formation object according to claim 3 characterized by q2 being 3- 

SS?„?A W Tf brid8e f ° J rmati0n ° bjeCt ^ m 1 term of claims 2-4 characterized by 
adjusting the relation between n and m so that 2m/(n+2m) may be 0 2-0 6 7 

[Chum 6] A polysiloxane bridge formation object given in any 1 term of claims 2-5 characterized by r 

(Claim 7] A polysiloxane bridge formation object given in any 1 term of claims 2-5 characterized by r 

[Claim 8] The solid polymer electrolyte which becomes any 1 term of claims 1-7 from the 
polysiloxane bridge formation object and hthium salt of a publication. 
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Japan Patent Office is not responsible for any 
damages caused by the use of. this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is the solid polymer electrolyte which 
can be used for a primary cell, a rechargeable battery, a capacitor, etc., and relates to the high ion 
conductivity and the solid polymer electrolyte with a good mechanical strength which are obtained 
using the polysiloxane bridge formation object acquired by [ of the polysiloxane and polyoxyethylene 
unit which have 3 functionality silicon ] combining, and this. 
[0002] 

[Description of the Prior Art] The solid polymer electrolyte attracts attention as a material which 
realizes thin-shape-izing of a cell, spill liquid[ no ]-izing, and heat-resistant improvement. Which 
stable property is demanded stably and thermally electrochemically, and promising ** of the ether 
system polymer, such as a polyethylene oxide, is conventionally carried out in respect of the motile 
height of the polymer by a glass transition temperature being low, and lithium ion solubility as a 
material with a mechanical strength strong against a solid polymer electrolyte with high ionic 
conductivity with which are satisfied of these properties. Moreover, many methods of graft-izing are 
used for the low polymer of a glass transition temperature as a means for moving ion efficiently. 
[0003] Since the glass transition temperature is low, especially as for the solid polymer electrolyte 
which used the polysiloxane for the principal chain, research by combination with ether system 
polymer is made briskly. Furthermore, since the binding energy is quite larger than a carbon-carbon 
to carbon bond and siloxane combination which makes the frame of a polysiloxane has it, it is useful 
as a material of a solid polymer electrolyte. [ electrochemically stable ] The solid polymer electrolyte 
which becomes JP,4-56002,A from the graft copolymer of a polysiloxane, a polyether glycol, and the 
polyether glycol monomethyl ether is indicated, and the solid polymer electrolyte which consists of a 
copolymer of the organopolysiloxane which has a carboxyl group content hydrocarbon group in JP,7- 
233243>A, and the polyoxyalkylene which has an epoxy group is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, even if it is which [ using the polysiloxane ] 
case, sufficient ionic conductivity is not obtained and has not resulted in utilization. And if 
improvement in ionic conductivity is aimed at using this method, the trouble of reducing a 
mechanical strength and membrane formation nature conversely is held, this invention has high ionic 
conductivity also in a non-solvent system, has the further excellent mechanical strength, and aims at 
offering a stable solid polymer electrolyte also electrochemically and thermally. 
[0005] 

[Means for Solving the Problem] This invention persons by using the polysiloxane bridge formation 
object which consists of a polysiloxane which has 3 functionality silicon, and a compound which has 
a polyoxyethylene unit as a result of repeating research paying attention to a siloxane A mechanical 
property improves sharply, maintaining the stability of siloxane combination, and moreover the ionic 
conductivity in a non-solvent system It found out that the graft copolymer of the polysiloxane of a 
straight chain and the organic macromolecule which has a polyoxyethylene unit, and the solid 
polymer electrolyte which is more than equivalent were obtained, and this invention was attained. 
That is, this invention has the following composition. 

[0006] (1) The polysiloxane bridge formation object characterized by combining the structural unit 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/3/2003 
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which consists of a polysiloxane which has 3 functionality silicon, and the structural unit which 
consists of a compound which repeats oxyethylene and it has as a unit. 

(2) A polysiloxane bridge formation object given in the aforementioned (1) term characterized by 
being the polymer of the composition as which a polysiloxane bridge formation object is expressed in 
a formula (1). 

[Formula 3] 

(X"(OC 2 H 4 ,^-) n (-Z-) m ((4h0)-SK^) (!) 

R 

(X is the alkyl of carbon numbers 1-6 among a formula, Yl is the alkylene of carbon numbers 2-20, Z 
is a basis which has the alkylene of carbon numbers 2-20 in both ends, R is the alkyl of carbon 
numbers 1-6, 0 or lp of one or more integers and r is the integer of 4-60, and ql, n, and m are n+2 
m=p independently, respectively.) 

(3) A polysiloxane bridge formation object given in the aforementioned (2) term characterized by Z 
being the basis expressed with a formula (2). 

[Formula 4] 

Y^OC^-O-Y 3 - (2) 

(As for Y2 and Y3, the alkylene of carbon numbers 2-20 and q2 are one or more integers 
independently among a formula, respectively.) 

(4) A polysiloxane bridge formation object given in the aforementioned (3) term characterized by q2 
being 3-15. . 

(5) A polysiloxane bridge formation object given in any 1 term of the aforementioned (2) - (4) term 
characterized by adjusting the relation between n and m so that 2m/(n+2m) may be 0.2-0.6. 

(6) A polysiloxane bridge formation object given in any 1 term of the aforementioned (2) - (5) term 
characterized by r being 0. 

(7) A polysiloxane bridge formation object given in any 1 term of the aforementioned (2) - (5) term 
characterized by r being 1 . 

(8) The solid polymer electrolyte which becomes any 1 term of the aforementioned (1) - (7) term 
from the polysiloxane bridge formation object and hthium salt of a publication 

[0007] 

[Embodiments of the Invention] The polysiloxane bridge formation object in this invention is a 
polysiloxane bridge formation object which makes it come to join together the polysiloxane which 
has 3 functionality silicon, and the compound which repeats oxyethylene and it has as a unit. The 
polysiloxane which has 3 functionality silicon and has an Si-H basis at the end as a synthesis method 
of this polysiloxane bridge formation object, for example, the compound which has a double bond in 
both ends, and the compound which has a double bond at the piece end and contains a 
polyoxyethylene unit in it are mixed in the solvent which can dissolve these compounds, and there is 
the method of supplying a catalyst to this and carrying out a polyaddition by the hydrosilylation 
reaction. 

[0008] The product marketed may be used for the polysiloxane which has 3 functionality silicon and 
has an Si-H basis, and it may compound it using what conventionally well-known means. The 
compound which there is silsesquioxane expressed with general formula Si2nH2n03n (the thing of 4 
or 5 is known for n.) as an example known well, and replaced a part or all of an Si-H basis of these 
compounds by 2-H Si-O-SiR (R shows the alkyl group of carbon numbers 1-6.) can be mentioned. 
[0009] Next, the compound which has a double bond in both ends works as a connection machine for 
combining the polysiloxanes which have 3 functionality silicon, and polyethylene-glycol diaryl ether 
and end vinyl poly dimethylsiloxane are mentioned. Moreover, as a compound which has a double 
bond at the piece end and contains a polyoxyethylene unit in it, a triethylene-glycol allyl-compound 
methyl ether, the triethylene-glycol methyl vinyl ether, triethylene-glycol allyl-compound ethyl ether, 
a polyethylene-glycol allyl-compound methyl ether, etc. are mentioned, for example. 
[0010] As an organic solvent used for a hydrosilylation reaction, toluene, a tetrahydrofuran (THF), 
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etc. are mentioned, for example. Moreover, as a hydrosilylation catalyst, a platinum compound, a 
ruthenium compound, and a rhodium compound are mentioned, for example. 
[001 1] The solid polymer electrolyte of this invention blends lithium salt with the above-mentioned 
polysiloxane bridge formation object. Although especially the combination method of lithium salt is 
not limited, lithium salt is uniformly mixed with a polysiloxane bridge formation object in an organic 
solvent, and the method of removing an organic solvent completely under reduced pressure and 
heating is mentioned after that, for example. Although it will not be limited as an organic solvent 
used especially if it is dissolution possible about lithium salt, THF, a dimethylformamide, an acetone, 
etc. are mentioned, for example. 

[0012] As lithium salt, as long as it is usually used for a solid polymer electrolyte, you may be what 
lithium salt. For example, LiF, LiCl, LiBr, Lil, LiC104, LiBF4, LiPF6 and LiAsF6, LiCF3S03, LiN 
(CF3S02)2 and LiN (C2F5S02)2, and LiC(CF3S02)3 grade can be mentioned. What is necessary is 
to choose at least one or more sorts of lithium salt from these, and just to use. 
[0013] 

[Example] Although this invention is further explained to a detail based on an example, this 
invention is not limited to these examples. 

Toluene 15mL [ which dehydrated one or more evenings by molecular-sieve 3 A in the four synthetic 
example 1 Composition 1 of polysiloxane bridge formation object> 100mL(s) mouth flask ], and 
triethylene-glycol allyl-compound methyl-ether 0.803g, polyethylene-glycol diaryl ether 0.748g of 
average molecular weight 300 and 1, 3, 5, 7, 9, 1 1 and 13, and 15-OKUTAKISU (dimethyl siloxy) 
PENTA cyclo [9. 5.1.13, 9.15, 15.17, and 13] OKUTA siloxane l.OOg. It put in and heating stirring 
was carried out at 80 degrees C under the N2 seal for 1 hour. Subsequently, 50 ppm of platinum 
divinyl tetramethyl disiloxane were supplied to Si-H, and heating stirring was continued as it was for 
3 hours. After checking that the peak of Si-H has disappeared by IR, the low-boiling part was 
removed at 120 degrees C under reduced pressure of 400Pa, and the polysiloxane bridge formation 
object of a brown transparent solid-state was acquired almost quantitatively. The acquired 
polysiloxane bridge formation object is set to PS 1 . 

[0014] After mixing uniformly 45.98x10 to 3 g LiCIO in THF to O.lg of PS1 obtained in the example 
1 of example 1 <measurement of creation [ of a solid electrolyte and the cell for measurement ], and 
ionic conductivity> composition so that [lithium ion]/[an oxyethylene unit] may become equivalent 
ratio 0.05, it heated at 100 degrees C under reduced pressure of 400Pa for 3 hours, THF was removed 
completely, and the solid electrolyte was created. This solid electrolyte was fabricated by the stainless 
steel electrode with a heat press at the style, and the cell for measurement was created after cooling 
using this. The impedance was measured for the created cell for measurement using the frequency 
response analyzer (SI[ by the solar TRON company ]- 1287) by the complex impedance measurement 
method (alternating current amplitude voltage IV, the frequency band of 1 Hz - 2MHz of an 
alternating current, temperature of 30 degrees C), and ionic conductivity was computed. The result 
was shown in Table 1 . 

[0015] The polysiloxane bridge formation object was compounded completely like creation of the 
film for elastic-modulus measurement, and the example 1 of example 2 <measurement> composition, 
and some solutions were isolated preparatively after the reaction end on the petri dish made from the 
poly ethylene fluoride with a diameter of 30mm. The low-boiling part was removed decompressing 
this gradually so that air bubbles may not enter. It dried at 130 degrees C under reduced pressure of 
400 morePa, and the film for measurement was created. The examination side with a thickness [ of 
2mm ] x diameter of 5mm was started from the created film, and the elastic modulus in a room 
temperature was measured according to the procedure of following <GAI DD=0001>** - ** using the 
heat mechanical analysis equipment TMA100 made from SEIKO Electronic industry. ** Set the film 
created to TMA100, and where load 98mN is added, measure the initial length of a sample. ** 
Measure a TMA amplitude in the load amplitude of 98mN**19.6mN (frequency of 0.01Hz). ** 
Substitute end-of-the-probe area (5.3mm2), load amplitude (39.2mN), the initial length of a sample, 
and a TMA amplitude for the definition formula (definition formula 1) of an elastic modulus, and 
compute an elastic modulus. The obtained elastic modulus was shown in Table 2. 
(Elastic modulus) = {(load amplitude )/(end-of-the-probe area)} /{(TMA amplitude )/(the initial 
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length of a sample)} (definition formula 1) PagC 4 ° f 5 

unit] may become eqSS^XhlZ^ TZT*™ ^ [UthiUm ion]/ ' an Xylene 
for 3 hours, THF ^Zo^Cnmte v ' ? " mder reduced ° f «»* 

eleetrolyte was tabricaSby 4e S^utS "?f TO CrateA ™* soBd 

^S^afcor^ 

at 130 degrees C under reduced pressL of 4»3?aSd fte^fn ^ ^ ^ * *** 
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[Table 1] 
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[Effect of the Invention] By this invention, also in a non-solvent svstem it h*« mm, • • 
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Japan Patent Office is not responsible for any. 
damages caused by. the use of. this translation.. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 

TECHNICAL FIELD 

[The technical field to which invention belongs] this invention is the solid polymer electrolyte which 
can be used for a primary cell, a rechargeable battery, a capacitor, etc., and relates to the high ion 
conductivity and the solid polymer electrolyte with a good mechanical strength which are obtained 
using the polysiloxane bridge formation object acquired by [ of the polysiloxane and polyoxyethylene 
unit which have 3 functionality silicon ] combining, and this. 

[Translation done.] ———————————————— 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/3/2003 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for. any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] The solid polymer electrolyte attracts attention as a material which 
realizes thin-shape-izing of a cell, spill liquid[ no ]-izing, and heat-resistant improvement. Which 
stable property is demanded stably and thermally electrochemically, and promising ** of the ether 
system polymer, such as a polyethylene oxide, is conventionally carried out in respect of the motile 
height of the polymer by a glass transition temperature being low, and lithium ion solubility as a 
material with a mechanical strength strong against a solid polymer electrolyte with high ionic 
conductivity with which are! satisfied of these properties. Moreover, many methods of graft-izing are 
used for the low polymer of a glass transition temperature as a means for moving ion efficiently. 
[0003] Since the glass transition temperature is low, especially as for the solid polymer electrolyte 
which used the polysiloxane for the principal chain, research by combination with ether system 
polymer is made briskly. Furthermore, since the binding energy is quite larger than a carbon-carbon 
to carbon bond and siloxane combination which makes the skeleton of a polysiloxane has it, it is 
useful as a material of a solid polymer electrolyte. [ electrochemically stable ] The solid polymer 
electrolyte which becomes JP,4-56002,A from the graft copolymer of a polysiloxane, a polyether 
glycol, and the polyether glycol monomethyl ether is indicated, and the solid polymer electrolyte 
which consists of a copolymer of the organopoly siloxane which has a carboxyl group content 
hydrocarbon group in JP,7-233243,A, and the polyoxyalkylene which has an epoxy group is 
indicated. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, even if it is which [ using the polysiloxane ] 
case, sufficient ionic conductivity is not obtained and has not resulted in utilization. And if 
improvement in ionic conductivity is aimed at using this method, the trouble of reducing a 
mechanical strength and membrane formation nature conversely is held, this invention has high ionic 
conductivity also in a non-solvent system, has the further excellent mechanical strength, and aims at 
offering a stable solid polymer electrolyte also electrochemically and thermally. 
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a polyoxyethylene unit as iStrf^S^ ™ tacuonahty silicon, and a compound which has 
property unpLes ^S^SSJ^TJ-E? ^ n *? a siloxane A ^aanical 
conductivity in a non-solvent syaenU? found™ , *5 T com , b '"at.on, and moreover the ionic 
straight chain and the organic mac^moS wniSt^ *? """tf* ° f the P" 1 ^^ of a 
polymer elec.ro.yte which is T* - -« ' 

Sns]^ 

a formula (1). n a P olvslIox ane bridge formation object is expressed in 

[Formula 3] 

numbers 1-6, 0 or lp of o^oTmoretote^^ 1 ™ b ° th mds > R is *« of carbon . 
m=P independendyfresp^cnvely ) " """^ ° f ""^ " d lU«lm« n + 2 

Smg me^^ntSf" " P) «™ * 2 

[Formula 4] A 

being S3?™" ^ *« * te — (3) term character^ by o2 

(5) A polysiloxane bridge formation object given in anv 1 t,™ n f + r* * 

cWterized by adjusting the relation bSES aX S0 S SSS^T"^ (2) " (4) 

(6) A polysiloxane bridge formation object given £ an^ te™ 5a ^ ""^ °- 24) - 6 * 
characterized by r being 0. * * 1 tenn of 46 aforementioned (2) - (5) term 

(7) A polysiloxane bridge formation object given in anv 1 ,p™ nfA * 

characterized by r being 1 & ^ y 1 tenn of ±e aforementioned (2) - (5) term 
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polysiloxane bridge formation object which makes it come to join together the polysiloxane which 
has 3 functionality silicon, and the compound which repeats oxyethylene and it has as a unit. The 
polysiloxane which has 3. functionality silicon and has an Si-H basis at the end as a synthesis method 
of this polysiloxane bridge formation object, for example, the compound which has a double bond in 
both ends, and the compound which has a double bond at the piece end and contains a 
polyoxyethylene unit in it are mixed in the solvent which can dissolve these compounds, and there is 
the method of supplying a catalyst to this and carrying out a polyaddition by the hydrosilylation 
reaction. 

[0008] The product marketed may be used for the polysiloxane which has 3 functionality silicon and 
has an Si-H basis, and it may compound it using what conventionally well-known means. The 
compound which there is silsesquioxane expressed with general formula Si2nH2n03n (the thing of 4 
or 5 is known for n.) as an example known well, and replaced a part or all of an Si-H basis of these 
compounds by 2-H Si-O-SiR (R shows the alkyl group of carbon numbers 1-6.) can be mentioned. 
[0009] Next, the compound which has a double bond in both ends works as a connection machine for 
combining the polysiloxanes which have 3 functionality silicon, and polyethylene-glycol diaryl ether 
and end vinyl poly dimethylsiloxane are mentioned. Moreover, as a compound which has a double 
bond at the piece end and contains a polyoxyethylene unit in it, a triethylene-glycol allyl-compound 
methyl ether, the triethylene-glycol methyl vinyl ether, triethylene-glycol allyl-compound ethyl ether, 
a polyethylene-glycol allyl-compound methyl ether, etc. are mentioned, for example. 
[0010] As an organic solvent used for a hydrosilylation reaction, toluene, a tetrahydrofuran (THF), 
etc. are mentioned, for example. Moreover, as a hydrosilylation catalyst, a platinum compound, a 
ruthenium compound, and a rhodium compound are mentioned, for example. 
[0011] The solid polymer electrolyte of this invention blends lithium salt with the above-mentioned 
polysiloxane bridge formation object. Although especially the combination method of lithium salt is 
not limited, lithium salt is uniformly mixed with a polysiloxane bridge formation object in an organic 
solvent, and the method of removing an organic solvent completely under reduced pressure and 
heating is mentioned after that, for example. Although it will not be limited as an organic solvent 
used especially if it is dissolution possible about lithium salt, THF, a dimethylformamide, an acetone, 
etc. are mentioned, for example. 

[0012] As lithium salt, as long as it is usually used for a solid polymer electrolyte, you may be what 
lithium salt. For example, LiF, LiCl, LiBr, Lil, LiC104, LiBF4, LiPF6 and LiAsF6, LiCF3S03, LiN. 
(CF3S02)2 and LiN (C2F5S02)2, and LiC(CF3S02)3 grade can be mentioned. What is necessary is 
to choose at least one or more sorts of lithium salt from these, and just to use. 
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EXAMPLE 



Example] Although tmsmvention is further explained to a detail based^n an example this 
invention is not lunited to these examples. example, tms 

JxiS 1 WW v ^f*? one or more ev enings by molecular-sieve 3 A in the four synthetic 
example 1 <com P osition 1 of polysiloxane bridge formation object> 100mL(s) mouth fbsk Tmd 
tiethylene-glycol ally -compound methyl-ether 0.803g, polyemWgly^d^^^ 
average molecular weight 300 and 1, 3, 5, 7, 9, 1 1 and 13, and 15-OKOTAKIS^cume%^ itlow) 
PENTA cycle [9. 5 113, 9.15, 15.17, and 13] OKUTA siloxane l.OOg. It put in and^aSS e 
was earned out at 80 degrees C under the N2 seal for 1 hour. Subsequently 5oTm of pktomT 
d,vmyl tetrame%l disiloxane were supplied to Si-H, and heating JL^SS^^L for 

renTed^n H 6Ckmg 5* ^ ° f ^ £ ^ thelow-boiliS m w£ 
removed at 120 degrees C under reduced pressure of 400Pa, and the polysiloxane bndgTfor^nation 
object of a brown transparent solid-state was acquired almost quantitatively a^uhed 
polysiloxane bridge formation object is set to PS1 me acquired 

[0014] After mixing uniformly 45.98x10 to 3 g LiCIO in THF to O.lg of PS1 obtained in the example 
1 of example 1. ^measurement of creation [ of a solid electrolyte and the cell for n^urenTen 1 »d 

ToTo5 S a TZT tion ^ 

ratio 0.05 it heated at 100 degrees C under reduced pressure of 400Pa for 3 hours THF w»« tJ^ZIa 
completely and the solid electrolyte was created. This solid electrol^ SSSL^SSl 

Sn^ 

usmg this. The impedance was measured for the created cell for measurement using the foouen*? 
method (alternating current amplitude voltage IV, the frequency band of 1Hz - 2MHz ^ f m ^ SUrement 

film 1 Sr^ lySil HT e blidge fOimati0n ° bjeCt Was pounded completely like creation of the 

me f ^ment, and the example 1 of example 2 <measurement> exposition 
and some solutions were isolated preparatively after the reaction end on the petri dish madeTom 
poly ethylene fluoride with a diameter of 30mm. The low-boiling part w^rem^ ed ^de^rTslt 

SomWa^a^ 

4UU morePa, and the film for measurement was created. The examination side with a thickness r of 
2mm ] x diameter of 5mm was started from the created film, and the elastic moZis mTSom 
temperature was measured according to the procedure of following - - - uTingIXt mecLical 
^ equipment TMA1 00 made from SEIKO Electronic industiV ** SctTfito crated t^ 
TMA 1 00, and where load 98mN is added, measure the initial length of a sampk - Sule a TMA 

for iL7^ ( > ^ lo ^ff htade (39.2mN), the initial length of a sample, and a TMA amplitude 

[001 6J Tolume 50mL [. which dehydrated one or more evenings by molecular-sieve 3A 1 and 
tnefcy.ene-glycn. allyl-compound methyl-ether 16.92g, tfemylenlglycn.ZyleScr 4 14? and 
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platinum divinyl tetramethyl disiloxane were put into the four, example of comparison composition 1. 
Composition of polysiloxane graft bridge formation object> 200mL(s) mouth flask so that it might 
be set to. 50 ppm to Si-H in poly methyl hydronalium siloxane 5.00g of average molecular weight 
1700, and heating stirring was carried out at 80 degrees C under the N2 seal for 1 hour. Subsequently, 
the solution which diluted the aforementioned poly methyl hydronalium siloxane 5.00g with 
dehydration toluene lOmL was dropped. Heating stirring was then continued for 1 hour, after 
checking that the peak of Si-H has disappeared by IR, the low-boiling part was removed at 1 30 
degrees C under reduced pressure of 400Pa, and the polysiloxane graft bridge formation object of a 
brown transparent solid-state was acquired almost quantitatively. 

[0017] After mixing 0.01 15g LiC104 uniformly in THF to 0.2g of polysiloxane graft bridge 
formation objects of the example 1 <creation [ of a solid electrolyte and the cell for measurement ], 
and measurement of ionic conductivity> above of comparison so that [lithium ion]/[an oxyethylene 
unit] may become equivalent ratio 0.05, it heated at 100 degrees C under reduced pressure of 400Pa 
for 3 hours, THF was removed completely, and the solid electrolyte was created. This solid 
electrolyte was fabricated by the stainless steel electrode with a heat press at the style, and the cell for 
measurement was created after cooling using this. The impedance was measured for the created cell 
for measurement using the frequency response analyzer (SI[ by the solar TRON company ]- 1287) by 
the complex impedance measurement method (alternating current amplitude voltage IV, the 
frequency band of 1 Hz - 2MHz of an alternating current, temperature of 30 degrees C), and ionic 
conductivity was computed. The result was shown in Table 1 .. 

[001 8] The polysiloxane graft bridge formation object was compounded completely like creation of 

the film for elastic-modulus measurement, and the example 1 of example of comparison 2 

<measurement> comparison composition, and some solutions were isolated preparatively after the 

reaction end on the petri dish made from the poly ethylene fluoride with a diameter of 30mm. The 

low-boiling part was removed decompressing this gradually so that a foam may not enter. It dried at 

130 degrees C under reduced pressure of 400 morePa, and the film for measurement was created. The 

examination side with a thickness [ of 2mm ] x diameter of 5mm was started from the created film, 

and the elastic modulus in a room temperature was measured in the same procedure as an example 2 

using the heat mechanical analysis equipment TMA100 made from SEIKO Electronic industry. The 

obtained elastic modulus was shown in Table 2. 

[0019] 

[Table 1] 
<*1> 
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[Table 2] 

<*2> 










O. 53 
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The result shown in above-mentioned Table 1 and 2 shows having the good mechanical strength, 
without the polysiloxane bridge formation object of an example lowering ionic conductivity 
compared with the polysiloxane bridge formation object of the example of comparison. 
[0020] 

[Translation done.] 
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